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Remarks 

Entry oCtlie anienclmcnts presented, reconsideration of (he application and allowance 
ofall pending claims arc rcspectfLilly requested. Claims 1, 2, 9-1 U 16, 17. 24-26, 3U 32 & 
39-41 remain pending. 

The final Office Aclion iniiially stated that the title of the application is loo broad and 
should be changed to provide a complete and detailed description of the invention. Tn 
response, applicant has amended the dlle herein. 

Relative to the restriction requirement, the final Orflcc Action stated that applicant's 
arguments were not persuasive and ihat the reslriclion vi^as maintained. Tn response, 
applicant herein cancels claims 3-8, 12-15, 1 8-23, 27-30, 33-38 & 42-45 without prejudice. 

By this amendment, independent claims I J r» & 31 arc amended to further 
characterize the reduction of data movement in the sei-ver. Support for these amendments 
can be found throughout applicam's specificaiion. and in particular at page 8, lines 15-22; 
page 9, line 3; page 1 2, line 26 - page 13, line 7 and page 21 , lines 1-5. No new martcr is 
believed added to the application by any amendmeni presented. 

Tn the final Office Action, claims 1, 16 & 3 1 were initially rejecied under 35 IJ.S.C. 
112, first paragraph, as containing subject matter which was not described in ihc 
specification in such a way as to reasonably convey lo one slcilled in the relevant art that the 
inventor, at the time the application was filed, had possession of the claimed invention. More 
specifically, the Office Action stiiletl dial ihe recited phrase ^'irrespective of the server having 
knowledge of ihc request prior to receipt thereof (e.g., claim 1) is not enabled in the 
specification, and characterized the phrase as a negaiivc limitation simply to avoid pertinent 
an. 

Without acquicschig lo the Office Aciion's cliaracterization of the above-referenced 
phrase including ^'irrespective" as a negative limitation, applicant respectftdly submits lhal il 
is the cuiTenI view of the courts that there is nothing inherendy ambiguous or uncertain about 
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u ncsalive UmiuUon. Sec //, re WakejM 422 F.2d 897. 899, 904, 164 USPQ 636, 638, 641 
CCCP A 1 970); //, re Barr. 444 F.2d 5SS. 1 70 USPQ 330 (CCPA 1 97 1 ); ^EP 21 73 .05(i). 
I'urthcr. any iicgalWc llmitiition must have basis in the orifiinal dlsclosufc. Sec Es peine. 
Grasselli, 231 USPQ 393 (Bd. App. 1983), aff'd >»cm., 738 r.2d 453 (Fed. Cir. I9ij4). Even 
if llic above-referenced phrase is n .iegaiivc limiiaiion, applicani rcspeclfully submits thai ii 
has adequate basis in the application as filed. Applicant's specificaliou explicitly slates that 
"no advance noiice or prediction on Ihe access pattern of data in ihc files is necessaiy" 
(specification, page 38, lines 9-11). The access pallem of data in files refers lo the data (or 
order of data) accessed by, for ejcaniple, a read or wriie request to be proce.sscd by a server. 
The server, therefore, docs no! require advance notice of what data Piles will be acces.sed by a 
request or in what order lhat access will occur (i.e., the server does not require knowledge of 
a read or wiiie request prior lo receipt of thai request). 

Tliis lack of a requirement for prior luiowledge of a request is further supported in 
rlGs- 2\-3\X which depict request processint;, and FlOs. 9A-9B & lOA-lOLi, which depict 
additional details of a read operation and a write operation, respectively. These figures 
indicate when the sei-ver obtains intbrmalion from the current request to detenninc segment 
numbers lhat identify the files and order of files (or portions of files) that are being read or 
written to (see 904, FIG. 9A; 916. FIG. 9B; 1002, 1012, FIG. lOA; see also spectlication, 
page 26, lines 14-17; page 27, lines 4-6; page 30, lines 15-16; and page 31, lines 5-6). There 
is no analogous segment calculation step (or any other step) wherein the ideritity or order of 
files (or portions of files) is determined for a next requesi (sec, e.g., FIGs. 3A'3D, 
generally). 

liegarding the statemeni in the Orfice .-Vciion that the above-referenced phrase is a 
negative limiUilion simply lo avoid prior an, applicant respectfully submits thai avoidance of 
prior an is an appropriate reason for an amendment, whether or not it includes a negative 
limiuiiion. In this case, the reason for including the phrase is further bolstered by Ihc above- 
described support found in the specification. 
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Id light ofthese unicndments and Ihe sratcmenLs above, applicant respiictfully submits 
tbnt rhe above-referenced phrase describes suhjeci matter that rulfills tbc wriltcin description 
rcqiiiremeni. Thus, ipplicanl rcquesls ihciT the rejection based on 35 U.S.C. 1 12, first 
piiragraph, he withdrawn. 

Substantively, claims I, 16 & 31 were al-so rejected under 35 U.S.C. 103(a) as being 
unpatentable over applicant's admined prior art in the backgi-ound in view of Burnett et al 
(U.S. Patent No. 6,006,01 S; hcreinaflur, "Bumeii") and Cox el al. (U.S. Patent No. 
5,539,757; hereinafter; "Cox"); and claims 1,2, 9-1 1, 16, 17, 24-26, 31, 32 Sl 39-41 were 
rejected under 35 U.S.C. 103(a) as being unpalentable over applicant's admitted prior art in 
the background in view of I -edain ct al. (U.S. Patent No, 6,021 ,408; hereinafter, "Ledain") 
and Hamilton el al, (U.S. Paient No. 5,799,150; hereinafier, "Hamilton"). Applicant 
respecttiilly, but most strenuously, traverses ihese rejections lo any extent deemed applicable 
to the independent claims presented herewith. 

An "obviousness" determination requires an evaluation of whether the prior art laken 
as a whole would suggest the claimed invention laken as a whole to one of ordinary skill in 
the art. hi evaluating claimed suhjeei matter as a whole, the Federal Circuit ba^i expressly 
mandated that functional claim languaye be considered in evaluating a claim relative to the 
prior art. Applicants respectfully submii ihat the application of these standard.^ to the 
independent claims presented herewith leads lo the conclusion thai the recited subject matter 
would not have been obvious to one of ordinaiy skill in the art based on the applietl patents. 

Applicant recitus a technique for reducing data movement within a cnmputing 
environment (e.g., claim 1, as amended herein). The technique includes Iransmiliing data 
between a file system of a st^rver of the computing environmeni and a transmission medium 
of the computing cnviroitmcnt, the iransmiuing being responsive to a request for 
transmission received by the server. The seiver includes at least one file system buffer and at 
leasl one non-file system buffer. The data n-an.smission further includes transmitting data 
directly between the transmission medium and one or more buffers of ihe at least one file 
system buffer, (hereby reducing dat^i movement in \hc server by bypassing copying the data 
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between one or more bulTers of the at least one non-file sysium buffers and the one or more 
buQcrs of the ai Icnal one file system buffer in performing the transmission. This copying of 
the data is b^qiassed irrcspeciivc of the server having knowledge ofthe request prior to the 
request's receipt. 

Applicant's invention thuK reciles. in part, reducing dato movcmcni in the server by 
bypassing the copying of data between non-file system buffers and file system buffers olthe 
server. Applicani respectfully submits that at lea.st ihis fealure of the claimed invention is not 
taught, snggested or Implied by applicam's admitted prior art, Buniett or Cox, alone or in 
combination. 

Applicanl'.s Background An dt?scribes a Distributed I'ile Sei-viccs (DFS) sysiem, in 
which data i.s moved OwToiic .set of buffcfs within ihe server to another set of buffers within 
the server. These tlahi movements incre;ise processing time at tire sei-ver, thereby jiegativcly 
affecting response time of rcquo-sts (e.g., reail and write requests) (see applicant's 
specification a( page 2, lines 12-1 0). .Applicant rcspectfiilly submits that die Background Art 
does not teach or suggest a technique for bypassing the copying ofdata between non-file 
system buffers and file system buffers, for reducing daia movement in a seivcr by bypassing 
such copying, or for bypassing such copying in-espective ofthe server having advance 
knowledge of a request to transmir daia received by the server, a.s presently claimed. At least 
some of these feaiures lacking in ihe [.background Art arc also not taught, suggested or 
implied iji Bumeit or Cox. 

Burnett discloses a distributed file sysiem translator technique that provides 
authenticated access to files stored in a largei distributed file system in response to requests 
from clients in a source distributed file system. The technique includes mapping credentials 
associated with the requests into enhanced credenliak that include authentication information 
(see Abstract). In LUimeit, a remote acces.s of a file occurs throtigh a iwo-step caching 
process whereby a server node retrieves (he file and stores it in a sender cache, and a client 
node goes out over the networi^ retrieves the file, and stores it in a client cache (sec FIG. I ; 
Col. 4, lines 44-66). This is very different from the data transmission recited in the claims 
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presented herewith, in which transmiliing dnia direcily between ihe transmission medium and 
file system buffers riithiccs data movemem in the server by bypassing the copying ofdiila 
between non-file system buffers and file syslem buffers. The Office Action aclcnawledgcd 
that Burnett does not leach bypassing non^lile sysrem biUTers. Applicants respcclfuliy 
submit that the more specific rccii.ilion in (he claims presented herewiih (i.e.. bypassing 
copying data beiween non-file system buffers and file system buffers) is also not laughl. or 
even suggested, by Burnett. 

Cox does not overcome rhc deHcieiicies of Bumelt as applied to the pre.sent invention. 
Cox describes an error correction technique ihat use.s convolutional encoding (i.e., an 
encoding scheme thai introduces patterns of redund:i.tcy into data to impmvc the reliabihly 
ofiransmi.ssion). The scheme modifier a siandard decoder associated with convolutional 
encoding (i.e., a Viterbi decoder) lo decode the encoded data afler the data passes through a 
channel (see Abstract; Col. 1 , line.s 14- 1 8). Selecrcd metrics (i.e., likelihood functions) arc 
calculated to delermine the concci decoded sequence (see Col. 5. lines 27-28; Col 12. lines 
40-54). Decoding in Cox is done in siage.s during which metric compuiaHons are updaled 
Hnd stored in ht.irers (see Col. 12, lines 55-61 ). This is very different from applicoiU's 
reciied lealures associated with buffers. As si.red above, in the present invention. Ihe direct 
iransmission of data between the transmission medium and file system buffers reduces data 
movement by bypassing copying the data bcuveen non-lile system bulTei^ and file system 
butlers. This reducfion of data mo^'ement by bypassing the copying of data to faciliiate dala 
t,-ansmission is noi taughl: o.- suggested in Cox. Instead, the Cox patent describes av<,idai.ce 
of data movement associated with an exchange oJ' pointers to buffer. toiMtqtemeiric 
computations (Col. 12. lines 55-65). Further, Co.v addresses buffers, but does not teach or 
sufigesi bypassing copying ol'data beiwc-en certain types of buffers, namely between non^file 
system buffers and file system buffers, as reci.cd in the claims presented herewith. 

Based on the foregoing, it is believed rhat applicant's admitted prior art, Burnett and 
Cox lail to teach, suggest or imply at least applicant's recited feature of bypassing copying 
the data between one or mo.^^ buffers of the at least one nott-file system hulfer and the one or 
more buffer, of the at least one file .system buffer. Thu... applicant respectfully .submits that 
RN999121 
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the combiiKitioii of applicant's odmittecl prior art. Burnett and Cox also fails to leach, sufigest 
or iiuply ai Icaai the abovc-refcrcnced leiULirc. 

Relative to tlie second obvioiisiiL-ss rejection described above, applicajit rcspccffully 
submits that at least some of the above-noted fL-iiiurcs of the present invention are not taught, 
siiefiosled or iu.phed by apphcant's miniiiicd prior art, Hamilton or Ledain. alone or in 
combination. 

As noted above, applicant's Background An describes a DFS system that includes 
data movement from one set ofsen-er buffers to another set of server buffers. At paragraph 0 
on page 4 of the Office Action, it is suited thai applicant's Background Art does uoi teach 
bypassing non-file system buffers. Again, applicant respectfully snbmhs that the 
Background Art also docs noi teach or .<;uggcsi a technique for byijassing the copying ol dala 
between non-tile system buffers and nie system buffers, for reducing data moveniem in a 
seivcr by bypassing such copying, or for bypassing such copying irrespective of the sei-vcr 
having advance knowledge ofa request to transmit data received by the server, as presently 
claimed. Tliese features that are abscm in ihc Background Art are also not taught, suggested 
or implied in Hamilton or Ledain. 

Hamilton describes a distributed mulrimedia system which enables real-time 
transmission of broadcast quality media duia over a network (col. 3. lines 3S-40 thereoO. 
Prior to a server receiving a client's request to read media data, the Hamilton technique 
creates and populates a TrackLisi data stnicturc residing on (he server to store the media data 
that the client will need (col. 6. lines 32-36; col. 7, lines 6-10). The TrackList also allows the 
server to perform read aliead operations to satisfy sub.sequeni read requests (col. 7, lines 21- 
28). Processing these read requests result., in, for example, audio/video playback wherein 
data is transmitted directly to "userlevel" memory buffers of the client (col. 6, lines 5-7; col. 
10, lines 3-6). Tl,is is very different from applicant's invention, which recites, in part, data 
.ran.smission that bypasses copying data between non^lTIe systetn buffets a.td file system 
buffers ofa seiver, irrespeclivo of the server having prior knowledge of the request for data 
transmission. Hamilton's playback data tmnsmi.s.sion results from the se,ver using the 
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predictive informalion ol'the TruclcLisi lo pcrfonii read aheads to satisfy current and 
subsequent clienr read rcqucsLs (col, 7. lines 1 0-28). Thus. Hamilton relies on the server 
having advance knowledge of a clienl's read request For the reasons slated above, applicant 
respectfully submiis that Hamilion do.s not teach, .sugfiest or imply bypassing copying data 
between buffers in-espective of the sen er haviny prior Icnowledge the dala transnmsion 
request. 

Further, as stated above, Hamilton fails lo leach. suggesl or imply bypassing copying 
data between non-file syslem buffers of a se,-ver and Jlle system buffers of a server. When 
the Hamilton technique directly transji.iis media data to a uscrlevel memory buffer, it 
bypasses copying media data to system memory buffers (col. 6. lines 3-7; col. 9, lines 57-67) 
However, this buffer bypass is quite differeni from the byjiassing ofbufter. recited in the 
present invention. Tn Hamilton, the bypassed system memory butlers reside on the client 
side (col. 6, lines Tn contrast, the bypassed non-tile system buffers of applicant's 
claimed invention reside on ihe server (see. e.g., claim 1). Moreover, since ihe buffer 
bypassing in Hamilton occurs at the clienl. the resulting data movement reduction is also 
limited 10 the client side (Abstract; col. 0. lines 3-7). Applicant's invemion, on (he other 
hand, recites reducing data movement in die sei-ver. 

Tn (he Office Action, col. 9, lines 59-67 and col. 10, lines 34-39 are cited as teaching 
bypassing .system buffers. The referenced sections describe bypassing sy.stcm me.no,-y 
bulfers. but the related discussion indicates iha. these buffer, are bypassed in the client rather 
than the server (see also col. 10, lines 3-6 and F1G.7 of Hamilton). Tn its Response to 
Antendmenl, the Office Action stated that -a client regularly acts as a server and/or both 
dependhig on the client's function a( a pa.licuiar poim in time" (pa,e 6, pnragi'aph I i) 
Apphca..! submits that such dual functionmg is possible, but the description in Hannllon 
hm.ts the functionality of the client to sending clicn.-based request, for services provided by 
theseiver (e.g., a request foran audiovisual file,. r,u,s, th.s ..ccion of Hamilton docs not 
toaeh or su^jgest reducing data movement on a .se,^.r by bypassing the copying of data 
between non-file system buffers and file system buffers of the .server, as recited by the claims 
presented herewith. 
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To sLuiimaii/e, I-Iamillon docs not leach, suggtjst or imply bypassing copying daLa 
between non-Iilc syslcm buffers and llle sysicni buffers ofa sei-ver, nor byiiyssinfi such 
copyins to reduce data movement wiihia a senior, nor byi^assing such copying in espective of 
a server having advance knowledge of a data transmission request,. Tluis, since Hamilton 
fails to describe or suggest multiple aspects ofapplicmU's invention as claimed herein, 
1-Lamillon does not render applicant's invention obvious, alone or in combinaLion with the 
olher applied an. 

Ledain describes u lofi-sti'uciured file system including a disk with the main Hie 
system and multiple log disks. File wriie operations store nic and system data to the log 
disks rather than to the main file system. A control program in Ledain manages the 
migration of the previously written data from the log dislcs to the main llle system (see 
Abstract and coK 5, lines 36-61 IhereoQ. Thus, Ledain's technique improves lile writing 
speed at the expense of extra disk space. Applicanl respectfully submits that Ledain's 
subject matter is quite different from the present invention's. For example, the technique of 
Ledain is directed to avoiding wriring lo a file system disk, wliile the applicant's invention 
avoids data movement in a server. More paaicularly, Ledain addresses log devices in a file 
system without any need for a sei^^er receiving requests (see, e.g., FIGs. 1-3). Since Ledain's 
lile system is silent as to a server receiving data Transmission requests, it follows that T-edain 
is also silent as to leaching, or even suggesting, thai a server's prior knowledge of such a 
request (or lack thereof) is relevant to any action, let alone llie bypassing of copying data 
between non-file system buffers and file system buffers. Thus, applicant respectfully stibmits 
thai Ledain does not teach or suggest bullers being bypassed iirespective of a server having 
advance knowledge of a data transmission request, as claimed by the present invention. 
I'urther, I .edain does not describe or suggest hyjiassing non-file system buffers of a seiver, 
nor by|jassing such buffers lor the purpose of reducing data movement in the server. 

The Office Action cites col. 3, lines 1 8-10 of Ledain as Leaching buffer bypassing in a 
file system. Applicanl notes that this section ofLedain is only a statement of the 
eonvenfional practice of writing files directly to disk cache rather than to memory cache, and 
is therefore not a teaching, per sc, of buffer bypassing, i^'urlhcr, applicant respectfully 
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submius mat ihe cited hypussed memory cache is a file system buffer. Thus, this section of 
Le.imn doe. noi describe or suggest byp^iKKing copying datn betwee.i a non-file system buffer 
and a file sy.stem buffer, .us claimed by ihe present invention. The Office Action also cites 
col. 12. lines 38-44 as teaching buffer bypassing in a file system. This section of Udain 
doscnbe., thai n function call may .specify opiions to bypa.ss processing dain by the log 
device. Appliean. re..peeifnHy submits th:„ rhi.s bypassing iK concerned with function calling 
and thus, i. not direeied to hul'lers. nor to bypassing non-file system buffers to reduce data 
movement in a server, as claimed by the present invention. The Office Action's reference to 
col. 2. hnes 12-13 of Ledain is only a s.aiemoni that some file system network protocols 
requu-e that file data be wriuen immediately lo disk rather than to memory. Applicant 
respectfully submits that this section of Ledain does not describe or suggest reduction of data 
movement by bypassing the copying <,f data between non-filc system buffers and file systeni 
buffers, as recited by appJicunt. 

Since applicanl-s sUtted prior an, and the HaniiKon and Ledain patents each fail to 
tench or suggest multiple features oi' applicant's claimed invention, the combination thereof 
ulso fails to teach or .suggest multiple aspects of appliciinfs clain>ed invention. 

For the above reason.s. applicant respectfully submits that independent claims 1 16 & 
31 recite patentable subject matter. The dc-pendent claim.s at isst^e are believed patentable for 
the san,e reasons as the independen, claims from u hieh they directly or ultimately depend, as 
well as for their own additional features. 

For example, claim 1 0. which depends from claim 9, recites that the t,-an.smitting 
mcludes sending data from .he file systen, os-er the transmission medium to a receiver of the 
data. Tins claim funher recites that the senditrg includes ttsii,g a routine identified by the 
receiver to send the data, wherein the routine is provided one or more pointers ,o the data to 
be .sent to the receiver. Thus, applicant's invention passes function pointers so that data may 
be transmitted directly fron, file system buffers while bypassing non-lile system buffers 
Applicant respectfully subnms that a careful reading of Hamilton, including the portions 
referenced in the Ofilee Action relative to claim 1 0 (i.e., col. 8, littes 39-43 and col. 7. lines 
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5 1 -52), reveals no description or siiggostion ol' passing pointers lo send data for ihe puqiosc 
of bypassing the copying of dala between non-nie sysiem buffers and file sysieni buffers. 
Thus, for Ihe reasons staled above, applicant rcspeclfully siibniils that the dependent chiims 
presented herewith palcniably distinguish over the applied art. 

All claims are believed to be in condition for allowance and such action is 
respectfully requested. 

Should the Examiner wish lo discuss rhis case with applicants" attorney, the Examine 
i.s invited to contact applicants' rcprcscniaiivc ai the below-lisled number. 



Dated: June . 2003. 

HESLTN ROTHENBERG FARLEY &. MKSITJ P.C. 

5 Columbia Circle 

Albany, New York 12203-51 60 

Telephone: (518)452-5600 

Facsimile: (518)452-5570 
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